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BASIC-ABSTRACT: 

Decolourisation of melanin uses polyphenol oxidase (lacquase EC1.10.3.2). Also 
claimed are: melanin decolourisation compsn. contg. polyphenol oxidase; whitening 
cosmetic contg. polyphenol oxidase in cosmetic base; and prophylactic/remedy of 
melanin-derived diseases contg. polyphenol oxidase. 

The polyphenol oxidase is pref . of commercially available pure substance or crude 
material (crude enzyme product, polyphenol producing microbe e.g. Pycnoporus 
coccineus IFO 9763 in situ, or mycelium, culture and/or products therefrom (e.g. 
concentrate, paste, powder or dilute) or edible mushroom e.g. Psalliota campestris) 
can be used .USE /AD VANTAGE - The method decolourises melanin by the action of 
polyphenol oxidase. The method only prevents prodn. of spot and freckle derived 
from melanin but also treats spot and freckle, and also decolourises various 
colouration e.g. foods and other industrial products derived from melanin. In an 
example, decolouration rate (%) by lacquase (polyphenol oxidase EC1.10.3 0.2; 
occurring from Pycnoporus coccineus ) was determined by reaction with synthetic 
melanin (100 mg/L) at 30 deg.C in the presence of 50 mM malic acid buffer soln. (pH 
4.5) followed by optical density measurement at 470 nm at 8, 15 and 24th hr. to 
give clear evidence of decolouration of melanin. A whitening skin cream prepn. was 
prepd. from following prescription (g) : 52 liquid paraffin, 10 oleyl monoglyceride , 
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8 stearic acid, 5 bees wax, 5 cetostearyl alcohol, 5 mg polyphenol oxidase and 20 
ml water. An ointment for prophylactic/remedy of melanin-derived diseases was 
prepared from the following prescription (g) : 60 liquid paraffin, 10 oleyl 
monoglyceride, 8 stearic acid, 5 mg polyphenol oxidase and 20 ml water. 
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(54) METHOD FOR DECOLORING MLANIN 

(57)Abstract: 

PURPOSE: To not only prevent dermal stains and ephelides derived from melanin but also 
treat and eliminate the dermal stains and ephelides and further efficiently decolor an industrial 
product containing the melanin according to a new method using a polyphenol oxidase. 
CONSTITUTION: Melanin is decolored by using a polyphenol oxidase (laccase, EC 1.10.3.2). 
For example, the polyphenol oxidase is specifically used as an active ingredient of a 
beautifying and whitening agent or a preventing and therapeutic agent for diseases caused by 
the melanin. In the case of the beautifying and whitening agent or the preventing and 
therapeutic agent in the form of an agent for external use, the polyphenol oxidase is 
preferably blended in an amount of 0.01-10%. In the case of intramuscular administration, the 
active ingredient is preferably administered in 0.1-100mg/kg dose. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The decolorization approach of the melanin characterized by using a polyphenol oxidase (a 
laccase,ECl. 10.3.2.). 

[Claim 2] The melanin decolorant constituent which comes to contain a polyphenol oxidase. 
[Claim 3] Whitening cosmetics which come to contain a polyphenol oxidase in the charge basis of 
makeup. 

[Claim 4] The melanin cause ****** therapy agent which becomes considering a polyphenol oxidase as 
an active principle. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the decolorization system of melanin, and relates to the 
decolorization approach of melanin of using a polyphenol oxidase for a detail further, a melanin 
decolorant constituent, whitening cosmetics, and a melanin cause ****** therapy agent. 
[0002] 

[Description of the Prior Art] Besides the skin, the biosynthesis of the melanin is carried out also by the 
central nerves or the retina, and it is recognizing distribution existence widely in a nature until it results 
[ from vegetation ] not only in an animal but in a microorganism. Thyrosins of melanin are dopa and the 
thing in which these carry out a polymerization and which is further changed into a dopa quinone, 
oxidization subsequently progresses and serves as Indore -5 and a 6-dihydroquinone, and they generate 
by operation of a tyrosinase. 

[0003] The biosynthesis of melanin is performed considering ultraviolet rays as one of the triggers by 
the cell and melanocyte which exist in the basal layer of epidermis. In the granulation called 
melanosome, melanin is compounded, matures, and it moves and distributes to an epidermal cell, and is 
faded by melanocyte with the metabolic turnover of the skin, and in the case of updating, it becomes dirt 
and drops out. Thus, melanin is bearing the important duty which protects the body from the bad 
influence of ultraviolet rays, and is an important factor on medicine. However, if the amount of melanin 
increases, it will become the swarthiness skin, and the uneven distribution serves as silverfish 
(chloasma) and buckwheat dregs (freckle), and poses a big problem on cosmetics. 
[0004] It is divided roughly into the prophylaxis which controls melanin generation, and the cure which 
vanishes the formed melanin as silverfish and a cure against buckwheat dregs. 

[0005] The approach of shading UV light used as the trigger of a melanin biosynthesis with a sun block 
etc. and the approach using the chemicals (for example, ergothioneine, a glutathione, vitamin C, a 
cysteine, arbutin, a melanin composition inhibitor called sodium thiosulpate) which check a melanin 
biosynthesis as indicated by JP,53-142515,A, JP,48-44442,A, and JP,63-8314,A are learned by the 
prophylaxis as indicated by the cosmetics science study group "newest cosmetics science" medicine date 
news company and (Showa 61-4-15). 

[0006] However, the present condition is that the safe satisfying approach without the side effect for 
carrying out therapy disappearance of the silverfish and buckwheat dregs which have once been formed 
is not yet developed. 

[0007] Although hydroquinone, 4-isopropyl catechol, and hydroquinone mono-benzyl ether might be 
before used as a skin bleaching agent Although these have a powerful whitening operation, since it may 
serve as eternal facula if the reason and external use which are the denaturation of a chromocyte and the 
thing based fatal are continued, in addition side effects, such as dyschromatosis and a rash, are not 
avoided, either, Current is not marketed but development of safe silverfish and a buckwheat dregs 
therapy agent is strongly desired in this industry. 

[0008] As a cure for silverfish and buckwheat dregs, it is Junichi Miyazaki "skin external preparations. 
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Although the approach melanin shortens the period which drops out with renewal of epidermis using 
softening of keratin, such as resorcinol and a salicylic acid, and a remover is learned as it makes and is 
indicated by application" (Nanzando) the direction Originally, this approach cannot be called cure for 
silverfish and buckwheat dregs, takes the long period of time of several months to treat, and cannot be 
good in a realistic cure. 

[0009] If recently comes, several approaches of decolorizing the once formed melanin are reported, for 
example, the approach (JP,6-219933,A) using the culture of a basidiomycete, the approach (Japanese 
Patent Application No. 5-339855, Japanese Patent Application No. 5-339857) using a hydrogen- 
peroxide dialytic ferment, and the approach (Japanese Patent Application No. 6-14110) using 
metalloporphyrin are proposed. However, now, these have not resulted in utilization yet. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the present condition of 
such a technique, and it is made in order to develop the new system for treating melanin ****** it not 
only prevents generation of silverfish and buckwheat dregs, but generated, such as silverfish and 
buckwheat dregs. 

[001 1] Moreover, black finishing-ization of the skin by ultraviolet rays is prevented besides silverfish 
and buckwheat dregs, or, as for this invention, the charge of makeup which whitening-izes this, and the 
purpose which develops a prevention therapy agent are also made. 

[0012] Moreover, melanin is contained also in matter outside a living body, such as various kinds of 
coloring products, besides the skin, and, as for this invention, the purpose which develops the new 
system by which the point that these decolorization is also strongly demanded in the industry is also 
taken into consideration, and can decolorize melanin is also made. 
[0013] 

[Means for Solving the Problem] this invention persons acquired new knowledge that a polyphenol 
oxidase can decolorize melanin, as a result of inquiring wholeheartedly, in order to develop the new 
system which decolorizes melanin. This invention is further completed based on this useful new 
knowledge as a result of examination, the new system which decolorizes extensively not only a living 
body's melanin but also the melanin in the product outside an industrial product and other living bodies 
is offered, and this invention relates to the decolorization approach of the melanin which uses a 
polyphenol oxidase (a laccase, EC1.10.3.2), and a melanin decolorant constituent at a detail. 
[0014] Although aimed at a product outside a living body called various melanin content (food) 
industrial products as a melanin decolorant constituent, the thing for others and a living body is also 
included, for example, skin external preparations are included by it, and the charge of makeup and a 
melanin cause ****** therapy agent are mentioned as the example. Moreover, in the latter, it is applied 
as external preparations, and also it is possible to pharmaceutical-preparation- ize to injections and for it 
to be directly suitable for the living body affected part. Therefore, this inventions are a charge of skin 
makeup, and a thing concerning whitening cosmetics in a detail further at the charge of makeup and 
detail which use a polyphenol oxidase as an operation component. 

[0015] Moreover, this invention relates also to the melanin cause ****** therapy agent which makes a 
polyphenol oxidase an active principle. 

[0016] As a charge of makeup in this invention, various kinds of charges of makeup usually used, such 
as a cream, a milky lotion, face toilet, and a charge of a pack^ are included. 

[0017] The whitening cosmetics of this invention are applied beforehand and those who can apply the 
whitening cosmetics of this invention to the skin with silverfish or buckwheat dregs or the skin which 
became blackish and came, and can whitening-ize them to ****, and can tend to do silverfish and 
buckwheat dregs in ultraviolet rays can also prevent these generation. 

[0018] This agent is applied beforehand and those who can apply the melanin cause ****** therapy 
agent of this invention to the skin in which external preparations and injections are main things, and 
silverfish and buckwheat dregs have them, or the skin which became blackish and came, and it can treat 
this gradually, and can tend to do silverfish and buckwheat dregs in ultraviolet rays can also prevent 
these generation. 
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[0019] Since the matter for this to act effectively is needed on the occasion of the formula of the 
whitening cosmetics of this invention in addition to the polyphenol oxidase which is an operation 
component, a prescription must be written suitably if needed. 

[0020] Since the matter for this to act effectively is needed on the occasion of the pharmaceutical 
preparation of the melanin cause ****** therapy agent of this invention in addition to the polyphenol 
oxidase which is an active principle, it must blend suitably if needed. 

[0021] On the occasion of commercial production of the charge of makeup, a surfactant, an excipient, 
flavors, a coloring agent, preservatives, a buffer, a stabilizer, etc. are used that what is necessary is just 
to follow the conventional method of the charge manufacture of makeup, mixing suitably. A polyphenol 
oxidase is blended 0.01 to 10% preferably 0.001 to 15%, and is taken as external preparations. Although 
the skin cream of an example 1 was applied to the skin for one month, any abnormalities were not 
accepted, either, but the safety of this active principle was checked. 

[0022] On the occasion of pharmaceutical-preparation-izing of a prevention therapy agent, adjuvants, 
such as a surfactant, an excipient, a coloring agent, preservatives, a buffer, and a stabilizer, are used that 
what is necessary is just to follow the conventional method of external preparations and injections 
manufacture, mixing suitably. In the case of external preparations, this active principle is blended like 
the case of the charge of makeup, and, also in injections, it should just apply to the affected part thru/or 
hypodermically that what is necessary is just to apply optimum dose to the affected part a day several 
times /. In that case, although extent of silverfish and buckwheat dregs, age, etc. adjust a dose, in 
muscular administration, 0.1-100mg /of active principles is prescribed for the patient kg. Moreover, 
there is no limit according to above ranks food etc. also (can also use [ without pharmaceutical- 
preparation-izing using an adjuvant ] only this active principle directly) in the case of industrial use, and 
it should just make this active principle and the candidate for melanin removal contact suitably. In 
addition, although 100 mg/kg internal use of this active principle was carried out to the rat, the toxicity 
according to rank was not accepted but was safe. 
[0023] 

[Function] A polyphenol oxidase is the blue copper enzyme contained in Japanese lacquer sap, the 
oxidation polymerization of the urushiol in sap is carried out by operation of a polyphenol oxidase, and 
it becomes black resin- like Japanese lacquer. There are some which have a polyphenol oxidase also in a 
mushroom and wood-destroying fungi. 

[0024] Although the polyphenol oxidase is sold as a reagent for research and can use a commercial item 
suitably, it can use a crude enzyme not only depending on a purification enzyme but depending on the 
case. Moreover, it is possible, and it responds to an application, and the thing of whenever [ proper 
purification ] is chosen and using the fungus body, culture, and/or processing object (concentration, 
pasting, the disintegration, or thing that diluted) of polyphenol oxidase production bacilli (for example, 
Pycnoporus coccineus IFO 9763, edible mushroom Psalliota campestris, etc.) should just also use it. 
[0025] Now, a polyphenol oxidase does not have industrial use and little sale is slightly carried out as a 
reagent for research. However, the research for applying a polyphenol oxidase to an industrial use way is 
recently started, and manufacture of artificial Japanese lacquer, manufacture of the antimicrobial activity 
matter, removal of the phenols in waste fluid, etc. are mentioned as an example. However, it is [ that the 
function for the function to change a monomer into a polymerization object in removal of the phenol in 
waste fluid and manufacture of artificial Japanese lacquer to be recognized, and to change a compound 
in manufacture of the antimicrobial activity matter on the other hand in these cases is only recognized, 
and ]. 

[0026] On the other hand, this invention person etc. newly does the knowledge of having the function in 
which a polyphenol oxidase decolorizes melanin, and makes this invention. 

[0027] Although not yet solved fully about the device of the melanin decolorization by this invention, 
change of the side chain by oxidation of melanin, oxidative degradation, etc. are imagined to be the 
factor of decolorization. 

[0028] Next, the example of a trial and example of this invention are shown. 
[0029] 
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[The example 1 of a trial] 

1. Reagent and Laccase (Polyphenol Oxidase, EC LI 0.30.2) (Pycnoporus Coccineus Origin, Koken CO., 
LTD.) 

- Synthetic melanin (SIGMA) 

2. Reaction Condition, 30 Degrees C, Standing and 50MM Malic-Acid Buffer Solution (PH4.5) 

- 100 mg/1 In the synthetic melanin 4. activity measurement method pH 4.5 and 30 degrees C, the 
amount of enzymes which oxidizes one-mol 2 and 6-dimethoxy phenol in 1 second was set to lkat. 

3. The value with an absorbance of 470nm [ before evaluation reaction initiation of decolorization ] was 
made into 100%, the value with an absorbance of 470nm [ in reaction each time amount ] was expressed 
with the relative value (%), and decolorization of synthetic melanin was evaluated. 

[0030] The synthetic melanin by the polyphenol oxidase was decolorized by the reaction condition of 
the above 2 using the reagent of the above 1. 

[003 1] It is as being shown in drawing 1 , and clear melanin decolorization was accepted by the result. 

[0032] 

[Example 1] 

A liquid paraffin 52g Oleic acid monoglyceride lOg Stearin acid 8g Beeswax 5g Cetostearyl alcohol 5g 
Polyphenol oxidase 5mg Water 20 cc or more was often mixed in the state of deoxidation, and 
whitening skin cream was manufactured. 
[0033] 
[Example 2] 

A lactic acid 0.2g Propylene glycol 5g Ethyl alcohol 30g Polyphenol oxidase 5mg Water 65 cc or more 
was often mixed in the state of deoxidation, and the whitening lotion was manufactured. 
[0034] 
[Example 3] 

Stearin acid L3g Stearin acid ethyl lg Glycerol monostearate lg Purified lanolin lg Olive oil lg Liquid 
paraffin 3g Polyoxyethylene distearate lg Propylene glycol 5g Polyoxyethylene sorbitan monolaurate 6g 
Polyphenol oxidase 5mg Water 80 cc or more was often mixed in the state of deoxidation, and the 
whitening milky lotion was manufactured. 
[0035] 
[Example 4] 

A boric acid 0.3g Borax lg Aminoethylsulfonic acid 13g Lactic acid 0.25g Titanium dioxide O.lg 
ethanol 3g polyvinyl pyrrolidone 2g Polyphenol oxidase 5mg Water 80 or more cc was often mixed in 
the state of deoxidation, and the whitening pack was manufactured. 
[0036] 
[Example 5] 

A liquid paraffin 60g Oleic acid monoglyceride lOg Stearin acid 8g Polyphenol oxidase 5mg Water 20 
cc or more was often mixed in the state of deoxidation, and the ointment-like melanin cause ****** 
therapy agent was manufactured. 
[0037] 

[Effect of the Invention] As stated above, the melanin decolorization system concerning this invention It 
not only prevents generation of the silverfish (chloasma) originating in melanin, and buckwheat dregs 
(freckle), but The silverfish in which the place which did not have the effective approach that safety was 
conventionally high has once been formed, Therapy disappearance of buckwheat dregs is possible, the 
various coloring (food) industrial products originating in melanin other than a living body can also be 
decolorized efficiently, therefore this invention offers a melanin decolorization system very extensive 
and efficient, and safe moreover. 

[0038] Moreover, this invention cultivates the way of very useful industrial use to the polyphenol 
oxidase by which the application according to rank was not developed conventionally. 
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£0. l~100mg/kg&-$--f£. 

$mfm<owr£M± (wmm^xmut-tizttc 

5^fc*tLT10 0mg/kggPft-§-Lfc#. ^0 
[0023] 

[ftffl] # U 7 x y-/k**^r— tft&Hltifte*2fc. 

t^^msmx. ffiS&wfrisx-Mi.* u 7 x y 

«<oaifc:^S. *yn, *»«l5«fc<,dfj7xy-;l/ 
[0024] *'j7xy-/^y/- b'fcL l&JBK 

mmmn*tt<ifr£:iz£~>xi±wmmt:mi-th 

18 . Pycnoporus coccineu 

s IFO 9763,feffl^/3Psal I iota 
c amp estris?) <DS(fc. iggiHs&tf/Xli 

<r>) im-tzzkh^imx-b-ix. m&iztsixim 

[0025] #0 7x J-MPtWr— tli, SttcOi: 

u 7x y-***s^— if s-jaiffl^tc^ffl-rs^*^ 

SJi. ISR+<07xy-;Ma^l^**if^ MfcUT* 
y-/K9|Sfc*. AXS!WSJg=5rt*-C«. *yv-5r«^ 

[0 0 26] ZtHZMl. *WMm±. ^'J7xy- 

[0027] *muz£&*7->mLff)miiz^ux 
it. ttfoftizmmztix^^w. *y-y<mmz 
z.hm?>m~ mimmzk'imeicvmTb 
zokimztiz. 

[0028] xttm&w9imRV$mM**t. 

[0029] 
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1 . St& * b Lfc. 

- t? (,-K»j7xy-^^>'r— fe\ EC 1 . 3. Kfe^^tt 

10.30.2) (Pycnoporus cocci WSSSI&m<D4 7 0 n mTOi&3fc&tf>fi£ 1 0 0%k 
neus4«, (H0S8F) U RJ&S-lSISKcfc»t£ 4 70 n mTtf>l83fcgtf>e£ffl 

• ( s i gma) *re (%) ^fitx^-y^Kfes-miu^. 

2. EJ&fefr [003 0]±IBl<OlSliS:fflV>T. ±IB20R^ff 

• 3 0*C, »§ fcj:0. !ifU7x/-;k^£/^— tftCtS^dLX^x 
•5 0mM »J>-rfiSgg7S ( P H4. 5) y*>Kfe£?To*:. 

•ioomg/1 &fSLX7-> looaii&mmi&fiZti&m^T. tyt>i>>%* 

4 . attars io j-ym&tmhbtut. 

P H4. 5. 301CfciSVvC. l#fafclmo 10)2. [0032] 
6-y*b*v7xy'-/l'£Bgfl^-S»«£ lk at* [ftftWl] 

Sa^^7-f^ 52 g 

^•W^^H'Jb* lOg 

XxTU 8 g 

£u-> 5g 

-fe hXxTl>^T;P3-/P 5 g 

PJ7i y-;^^r tf 5 m g 

* 20cc 
JJUiiSrMI^UQS-eJ: <S^U jtax*y? 20*[ 0 0 3 3 ] 
SHU:. * [HSSW2] 

as o. 2g 

raei/^/'ja-* 5g 

xf-yPT/kn— ;P 3 0 g 

^'J7xy-;k3f^^— <f 5mg 

jjc 6 5 c c 
liLh^ KK^tt^Ti < U jtSn-^ 3 y£8g * [0034] 

I*. * [|d«H3 ] 

XtT'J:x& 1. 3g 

XfT'jyKxf-;!, lg 

YWi V*. JXy-TV- V 1 g 

fts^yyy ig 

i g 

mbt^7 4> 3g 
^y^^x^-b-^'x-fr^-h i g 

rotri^y^yn— /i^ 5g 
df'j^-df^x^pyy^h'^y^y^^i'-b 6g 

*«7i /-^y/-fe' 5 m g 

tJc 80 c c 

[0035] A 

0. 3g 
1 g 

T S yxf-;l/A;k*>K 1 3 g 

¥l& 0. 25g 

ZmtfrtV 0. lg 

X^y-;P 3g 

#0\z'-)U\:aOY> 2g 

ifj7xy-;^y/-b' 5mg 

* 80 c c 
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* 

* u 7 x j -iv** 
* 

[0037] 10 

9. 



* [0036] 
[fgft«5] 

60g 
lOg 

8s 

5mg 
20cc 

[0038] *f&9§ia. a*tas«^)ffl^*«ia%$ 
[@is«iS4i=sca«] 

[HI I f«ffU 7-y$-RfeL^HT 




